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DQG EHWWHU TXDOLW\ RI SURGXFW 7KLV SDSHU IRFXVHV RQ WKH GHYHORSPHQW RI D QHZ JHQHULF PHWKRGRORJ\ IRU
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)LJ  *HQHUDOYLHZRIGHYHORSHGV\VWHP
ZRUNSLHFH ZLWKRXW DQ\ KXPDQ LQWHUYHQWLRQ 7KH H[WUDFWHG LQIRUPDWLRQ LV WKHQ VHQW WR D FRPSXWHUDLGHG SURFHVV
SODQQLQJ&$33V\VWHPIRUJHQHUDWLQJPDQXIDFWXULQJSURFHVVSODQVDQGRU1&SDUWSURJUDPV
 /LWHUDWXUHUHYLHZ





PRGHO IRU VSHFLILF DSSOLFDWLRQV +XLNDQJ HW DO  =KRX HW DO  ,Q VRPH VWXGLHV WKH 1& FRGHV ZHUH
JHQHUDWHGGLUHFWO\ IURP WKH&$'PRGHO +RXDQG)DGGLV 7KLVPHWKRGZRUNHGZHOO IRU D SDUWLFXODU&$'
V\VWHPDQGQRWIRURWKHUV\VWHPV)XUWKHUWKLVPHWKRGKDVVSHFLILFDGYDQWDJHVRIJHQHUDWLQJ1&FRGHVEDVHGRQWKH
GDWDH[WUDFWHGIURPPRGHOVJHQHUDWHGLQDQ\FRPPHUFLDOO\DYDLODEOHVRIWZDUH





)LUVWO\ DSDUWPRGHO LV FUHDWHGXVLQJ DQ\ &$'VRIWZDUH7KHJHRPHWULFDO LQIRUPDWLRQRI WKHSDUW LV FRQYHUWHG
LQWRD67(3$3ILOH/DWHUDSURJUDPWRH[WUDFWJHRPHWULFDOLQIRUPDWLRQRIWKHSDUW LV GHYHORSHGDQG1&FRGHV
DUH JHQHUDWHGIURPWKHH[WUDFWHGLQIRUPDWLRQ7KHSDUWV DUH PDQXIDFWXUHGXVLQJWKHJHQHUDWHG1&FRGHVDQGILQLVKHG
SDUWV DUH LQVSHFWHGXVLQJ&007KHUHVXOWV DUH FRPSDUHGZLWKWKHUHIHUHQFHGDWDH[WUDFWHGIURPWKH67(3ILOH)LJ
VKRZVWKH*HQHUDOYLHZRIGHYHORSHGV\VWHPLQWKHSUHVHQWZRUN











7UDGLWLRQDOO\ SURFHVV SODQQLQJ LV EDVHG RQ DPDQXIDFWXULQJ HQJLQHHU¶V H[SHULHQFH DQG NQRZOHGJH RI SURGXFWLRQ
IDFLOLWLHVHTXLSPHQWWKHLUFDSDELOLWLHVSURFHVVHVDQGWRROLQJ3URFHVVSODQQLQJLVYHU\WLPHFRQVXPLQJDQGWHGLRXV
DQGWKHUHVXOWVYDU\EDVHGRQWKHSHUVRQGRLQJWKHSODQQLQJ,QWKHSUHVHQWZRUNWKHRSWLPXPVHTXHQFHRIGULOOLQJ
RSHUDWLRQLVFRQVLGHUHGWRJHQHUDWHSURFHVVSODQVIURPWKHGULOOLQJIHDWXUHVGDWDEDVH 0DQ\ DOWHUQDWLYHVROXWLRQV DUH
SRVVLEOH E\IROORZLQJWKHDOJRULWKPVKRZQLQ )LJ 
&RPSXWHUDLGHGSURFHVVSODQQLQJ&$33LVRQHRIWKHPRVWLPSRUWDQWVWHSVLQDPDQXIDFWXULQJV\VWHP9DULRXV
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)LJ  VKRZV SDUW ZLWK GLIIHUHQW GLDPHWHU KROHV WR EH GULOOHG DQG GLVWDQFH EHWZHHQ KROHV LQ WKH VHTXHQFH RI




WKLFNQHVVRISODWH LHKROH LV WKURXJKKROH9DULRXVSRVVLEOHDOWHUQDWLYH VHTXHQFHVDQG WKHLU WLPHFDOFXODWLRQVDUH
FDUULHGRXWXVLQJWKLVPHWKRG7DEOH  VKRZVWRROWUDYHOGLVWDQFHVEHWZHHQKROHVIRU YDULRXVKROHJURXSV7KHUHDUHQ
QXPEHUVRIVROXWLRQVDYDLODEOHIRUYDULRXVJURXSVRIKROHV7KLVFDQEHGHWHUPLQHGXVLQJ IRUPXOD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7DEOH  7RROWUDYHO'LVWDQFHFDOFXODWLRQVIRUFDVHDDQGEVKRZQLQILJ 
&DVH
+* +* +* +* +* 7RWDO
PPW W W W W W W W W W
D           
E           
+*Q+*+*Q 1116 uuu  
:KHUH Q6  1RRIVROXWLRQV
)LJ  +ROHJURXSVVHTXHQFLQJ





$IWHU JHWWLQJ Q QXPEHUV RI VROXWLRQV WKH\ DUH RSWLPL]HG IRU PLQLPXP WRWDO WLPH UHTXLUHG IRU PDFKLQLQJ
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LQFOXGHVLPSRUW67(3GDWDUHFRJQLWLRQRIIHDWXUHVDXWRPDWLF JHQHUDWLRQRISURFHVVSODQDQGJHQHUDWLRQRI1&FRGH
IRU RSWLPXP SURFHVV SODQ 6\VWHP DOVR XVHV PDFKLQLQJ NQRZOHGJH GDWDEDVH OLNH ZRUN PDWHULDO FXWWLQJ WRRO
GDWDEDVH FXWWLQJ VSHHG DQG IHHG UDWHV 7KH ILOH JHQHUDWHG E\ WKH V\VWHP LQFOXGH 1& FRGH LQIRUPDWLRQ ILOH
0DFKLQLQJWLPHFDOFXODWLRQVLVDOVRGRQHLQWKHDXWRPDWLFJHQHUDWLRQRISURFHVVSODQPRGXOH
)LJ VKRZVWKH8,XVHGIRUFDVHVWXG\RQ1&FRGHJHQHUDWLRQRIWHVWSDUWLQRUGHUWRLOOXVWUDWHKRZWKHSURWRW\SH
V\VWHP ZRUNV DQG FRPSDULVRQ RI DFFXUDF\ &1& SURJUDPPLQJ DJDLQVW RWKHU PHWKRGV 7KH VL]H RI SDUW LV
[[PP
,QWKHSUHVHQWFDVHVWXG\WKHWHVWSDUWPRGHOLVFUHDWHGXVLQJ&UHR3DUDPHWULFVRIWZDUHZKLFKLVH[SRUWHGWR67(3
GDWD ILOH 7KLV 67(3 GDWD LV LPSRUWHG LQ SURWRW\SH V\VWHP ZKHUHLQ IHDWXUHV RI WHVW SDUW DUH UHFRJQL]HG XVLQJ
DXWRPDWLFIHDWXUHUHFRJQLWLRQPRGXOH*HQHUDWLRQRIDOWHUQDWLYHSURFHVVSODQVDQGLWVRSWLPL]DWLRQLVGRQHLQ3URFHVV
3ODQQLQJPRGXOH7KLVDOVRGHWHUPLQHVWKHWLPHUHTXLUHGE\HDFKVWHSDQGWRWDOPDFKLQLQJWLPHUHTXLUHGWRPDFKLQH




3DUWV DUH PDQXIDFWXUHG XVLQJ &1& PDFKLQHV ZLWK FORVH GLPHQVLRQDO WROHUDQFHV JUHDWHU DFFXUDF\ DQG JRRG
VXUIDFHILQLVK$&1&PDFKLQHRSHUDWHVEDVHGRQDSURJUDPLQWKHIRUPRI1&FRGHV ,QWKLVZRUNDSURJUDP LV
ZULWWHQLQYLVXDO&WRJHQHUDWHWKH1&FRGHVXVLQJWKHGDWDH[WUDFWHGIURPD67(3ILOH
,Q WKLV ZRUN D UHFWDQJXODU SODWHPDGH RIPLOG VWHHO RI VL]H [[PP LV WDNHQ DV WKH UDZPDWHULDO DQG
PDFKLQHG XVLQJ %097& &1& 9HUWLFDO 0DFKLQLQJ &HQWHUV 7KH %097& &1& 9HUWLFDO 0DFKLQLQJ
&HQWHUVKDVD)DQXF2L0'FRQWUROV\VWHPZLWKWKUHHD[LVPRYHPHQW;<DQG=0DFKLQLQJLVGRQHZLWKWKHKHOS
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7KHPHDVXUHPHQWVWDNHQDIWHUPDQXIDFWXULQJXVLQJ&00DUHFRPSDUHGZLWKWKHGDWDH[WUDFWHGIURP&$'PRGHO






,Q WKLVZRUN D VLPSOLILHG DQG JHQHUDOL]HGPHWKRGRORJ\ LV XVHG WR LQWHJUDWH&$'DQG&$0EDVHG RQ IHDWXUH
H[WUDFWLRQ IRU SULVPDWLF SDUWV7KHJHQHUDWHGSDUWPRGHO LQIRUPDWLRQ LV H[WUDFWHG IURP67(3$3 ILOH DQG WKLV
LQSXW LV XVHG WRGRSURFHVVSODQQLQJE\ WKHXVHRINQRZOHGJHEDVH$IWHUJHQHUDWLQJ WKHQXPEHURISURFHVVSODQV
WKH\DUHRSWLPL]HGWRJHQHUDWHWKH1&FRGHXVLQJWKHVRIWZDUHGHYHORSHG8VLQJWKHJHQHUDWHG1&FRGHVWKHSDUWV
DUHPDFKLQHG RQ &1&7KHSDUWVPDFKLQHG DUHLQVSHFWHG XVLQJ &00DQGWKHUHVXOWVDUHYDOLGDWHGE\FRPSDULQJLW
)LJXUH  3HUFHQWDJHGHYLDWLRQLQKROHGLDPHWHU
)LJXUH  DYHUDJHGHYLDWLRQRIKROHORFDWLRQIRUYDULRXVKROHJURXSV
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